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| . CONCEPT DESI GN
A. Ceneral:

1. The concept submttal need not provide
extensive details but shall be conpl ete enough to thoroughly
express the designer's intentions.

2. Atripreport of the visit to the site shall be
provi ded. A statenent explaining the source of information (nane
and title) about the capacity of existing circuits and any
directions received shall be provided.

B. Design Analysis (Narrative):
1. Exterior Electrical D stribution System

a. Provide a brief description (narrative) of
the exterior electrical distribution systemaccording to the fornmat
i ndi cated by paragraphs E and F "El ectrical Concept and Fi nal
Design Narrative Qutline" (attached EXHBIT E-1). Any itens |isted
that are not applicable to this project may be del eted and any
itens applicable that are not |isted nust be shown.

b. Provide a separate electrical site plan
indicating all existing and proposed support utility lines required
to serve the project including electrical power supply and |ines,
and all tel ephone and other communication lines. It shall also
show al | roads and driveways, parking areas, and any other itens
necessary for functional and operating adequacy.

c. Provide electrical characteristics
(vol tage, phase, nunber, and size of conductors) for power supply
and/or primary and secondary lines at the point of delivery and
extensions. Indicate characteristics and standards of design for
overhead or underground line. Include justification for
under ground |i ne.

d. Estimate the total connected | oad and
resul ting demand | oad by applyi ng demand and diversity factors for
| oads involved. Indicate type, nunber of units, KVA capacity, and
primary and secondary voltage of the transforner installation
proposed, including primary and secondary connections of
transfornmers. Al so show prinmary and secondary voltage drop and
size of primary and secondary distribution conductors proposed to
serve the | oad.



e. Indicate intensity and type of exterior
lighting proposed (street lighting, security lighting, or parking
ot lighting).

2. Interior Electrical D stribution System

a. Provide a narrative description of the
el ectrical systens which will be devel oped by design, or a list of
requi rements to upgrade design anal ysis, draw ngs, and the
specification section to "site adapt” an existing design according
to the format indicated by paragraphs A-Din the "El ectrical
Concept and Final Design Narrative Qutline" (attached EXH BIT
E-1). Any itens listed that are not applicable to the project may
be deleted and any itens applicable that are not |isted nmust be
shown.

b. Include a concept |ighting schedul e
showi ng room nanme and/or nunber, lighting intensity, type of
fixture (by standard drawi ng nunber or catal og nunber), voltage,
and basis of design such as I.E S., etc. Use the table as shown by
attached EXHIBIT E-2 or an equivalent |lighting cal culation software
package.

c. Include a concept special power outl et
schedul e showi ng room nane and/ or nunber, phase, voltage, anps,
frequency, hazardous cl assification, and NEMA configuration. Use
the table as shown by attached EXH BI T E-3.

d. Address fire alarm tel ephone, CCTV, |DS,
EMCS communi cations (LAN, intercom PA, etc.) and special
requirenments (grounding, filters, shielding, etc.).

e. |IDS and EMCS shall be coordi nated through
the Baltinore District Engineering D vision IDS and EMCS t echni cal
coor di nat or

3. CQutline Specifications:

a. The outline specifications shall consi st
of alisting of specification titles which shall be used. Corps of
Engi neers Qui de Specifications (CEGS) shall be listed first,
followed by titles for which there are no CEGS. Each specification
section title shall be followed with

b. A list of proposed Deviations (see ER

1110-345-720) to Corps of Engineers Cuide Specifications . Related
manuf acturer's informati on shall be attached.
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c. |If the specification sections for which
there are no CEGS are al ready devel oped, such as sections which are
to be tailored fromother projects, untailored copies may be
i ncl uded here or attached.

4. Additional information or material required to
conpl ete design shall be listed, or a statenent shall be nade that
none i s needed.

5. Include a statenent reflecting coordi nation
with the local DO M and USAI SEC- CONUS, FT. RITCH E, M.

6. Energy conservation neasures shall be
indicated. The electrical designer shall be a team nenber for
energy budget preparation and shall provide necessary information
to the architect and nechani cal designers for inclusion in the
ener gy budget.

1. PRELI M NARY DESI G\

A. Ceneral: The prelimnary submttal shall consist of
design anal ysis, drawi ngs, and outline specifications as described
bel ow.

B. Design Analysis:

1. Interior Electrical Wrk: Determne estinmated
| oads, main feeder wire sizes, nmain switch, service entrance and
transformer sizes, including photonetric calculations. (Individual
circuit load tabulations and interior voltage drop cal cul ations are
not required for the prelimnary design analysis). Econom c
consi derations, equi pnment sel ection, energency power requirenents
(generator, lighting, etc.) and seismc zone.

2. Exterior Electrical Wrk: Determ ne estinmated
primary and secondary wire sizes and transforner sizes. D scuss
exterior utilities (UG OH tel ephone, CCTV, etc.).

C. Prelimnary Draw ngs:
1. Exterior:
a. Exterior Electrical Layout Plans: Exterior
el ectrical layout plans are required and shall be separate from
wat er, sewage, and other utility plans. Qher new or existing

utilities shall be shown only as required to prevent conflicts with
the electrical work. As a mninumshow on prelimnary draw ngs:
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1. Location and type (aerial or
underground) of all new primary and secondary |ines, transforners,
and service drops.

2. Poles and equi pnent to be rel ocated
or renoved. Cearances from buildings shall be in accordance with
the National Electric Safety Code.

3. New |l ocation of any rel ocated
el ectrical itens.

4. Type of new construction whet her
aerial or underground for both prinmary and secondary, and
conductor material (CU ACSR etc.).

5. Accurate |location and sizes of the
existing lines including poles and transfornmers from which power is
to be obt ai ned.

6. Proposed wire sizes and transformner
Si zes.

7. Exterior tel ephone UG OH designed in
accordance with TM 5-811-9, Voi ce/ Data Tel ephone Syst ens.

b. O her electrical features as applicable.
2. Interior:
a. Interior plans are required for all new
designs. As a mnimmshow on all new interior prelimnary
dr awi ngs:

1. Designation of all roons, room
nunbers, graphic scales, north arrows and work areas by nane as
shown on architectural or other draw ngs.

2. Attachnent point for service drop

3. Location of main swtch, power
di stribution panels and |lighting panels.

4. Location and type of lighting
fixtures to be installed in each area, and quantity of each type of
fixture.



5. Special features such as increased
neutral/ filter/voltage regul ator/special grounding/isol ation/surge
protection for conputers, underfloor raceways, clock system fire
alarmsystem exit lighting system bus duct, communication
facilities, IDS, EMCS, shielding and other quipnent/systens in
hazar dous | ocati ons.

6. Riser diagrans show ng service
equi prrent feeders, fire alarmsystens, tel ephone systens, panels,
and estinmated sizes of these and other simlar itens.

7. Interior wiring conduit systemonly.

8. Provide an interior tel ephone system
consisting of cable, conduits, cabinets, outlets, etc., designed in
accordance with TM 5-811-9, Voice/ Data Tel ephone Systens.

9. The Standard Lighting Fixture Details
as indicated on Standard Detail No. 40-06-04 may be referred to by
sheet nunber only if the detail fits the exact situation. |If
nodi fication to a detail is necessary, provide a detail description
of the intended nodification or special fixture to be provided.
These details can be found on the CCE web page at: http://nroed-
d_3.nro.usace.arny. ml/guides. htm

10. Location, electrical
characteristics, and horsepower (if applicable) of electrical
equi pnent .

D. Qutline Specifications:

1. Prepare outline specifications based on the
appl i cabl e gui de specifications.

2. Indicate types of cables and conductors to be
used.

3. Describe major itens of equipnment with
sufficient clarity to permt a definite selection fromcatal og data
for estimating purposes.

4. Where no gui de specification sections or
standard specification sections are provided, prepare a new outline
specification fromavailable criteria and instructions giving al
pertinent nmaterial characteristics.



I11. FINAL DESI G\

A.  Design Analysis: Design analyses will be prepared in
accordance with ER 1110-345-700 and the applicabl e engi neering
manual s for design of electrical features of the projects.

1. Short-circuit calculations shall be nade to
determne rating protective equi pnrent and bus bracing for
panel boards, sw tchgear, notor control centers, etc. 1In all cases
avai l able symmetrical shortcircuit current at the service equi pnent
shall be indicated. (If nore accurate data is not avail abl e,
assune infinite bus on the primary and al so consi der notor
contribution to fault current.)

2. Wiere connections are nade to existing
transformers or |oad centers, data shall be furnished regarding
exi sting | oading and nethod of determning the availability of
sufficient capacity to carry the additional | oad.

3. Final design analysis shall include photonetric
cal cul ations used to determ ne the nunber, type, and wattage of
fixtures used in the final design. Final design analysis shal
al so cover the foll ow ng:

a. Voltage drop calculations for feeders.

b. Voltage drop calculations for |arge notor
start up.

c. Voltage drop calculations for service
entrance.

d. Voltage drop cal culations for service drop
and secondary conductors.

e. Summary of all connected | oads, denand
factor, and demand | oad by circuit nunber of each panel. This
includes spare circuits. See attached EXH BITS E-4 and E-5. (AE
may use his own standard |lighting cal cul ati on sheets and panel board
schedul es provided all information required by E-4 and E-5 are
i ncl uded.)

f. Summary of panel denmand | oads, feeder
sizes for all panels, diversity factor between panels, main swtch
fuse or circuit breaker trip size, service entrance size, service
drop size and transforner size.



. The m ni mum nunber of short-circuit
cal cul ations shall be included to verify proper selection of al
fuses and circuit breakers falling within the scope of the project.

h. The source of all design factors, formulae
and equations and the bases for all assunptions used in the design
analysis shall be identified. Were required the neutral currents
for non-linear |oads, sound system cal cul ati ons and conput er -
neutral, grounding, isolation, IR regulation, shieldi ng should be
part of the design anal ysis docunents.

i. Answers to prelimnary comments.

4. Al designs shall be based on the nost
econom cal plan consistent with the engineering manual s and the
type of building construction required by criteria.

5. Connected | oads, wire sizes, nmain feeder, nmain
switch, service entrance, transforner sizes, primary and secondary
sizes shall be indicated on the final plans and in the design
anal ysi s.

6. Trade nanes are not allowed on the contract
pl ans and specifications; however, for lighting fixtures and ot her
equi prent such as notor control centers, switch gear, bus duct,
transfornmers (where special features are required), special
receptacles, etc., the current manufacturer and catal og nunber of
the equiprment will be indicated in the Design Anal ysis.

7. Calculations for guys shall be nade for al
aerial construction and the required strength indicated on the
dr awi ngs.

8. Cenerator and UPS si zi ng.

9. In TV D stribution designs, the Architect-
Engi neer shall provide cal cul ati ons showi ng db | osses through the
proposed systemto each outlet. A riser diagramshall be provided
show ng each anplifier, line splitter, tap off, outlet and cable.

The type of cable used shall be identified. The calculation shal
be made assum ng Gdb signal on the |oad side of the antenna.

10. FA coordination discussion (water alarm
etc.).

11. LAN
12. Cat hodi c protection.
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B. Final Draw ngs:
1. Final Exterior Electrical Draw ngs:

a. Details of pole lines, UG ducts,
transition pol es, manhol es, handhol ds, guyi ng and groundi ng.

b. Final electrical drawi ngs shall show
detail s showi ng cl earances from comuni cations circuits, clearance
between circuits of same voltage and circuits of different
vol t ages, and di stances fromtransforners and ot her equi prent and
bui I di ngs.

c. Fixtures, poles, foundation and groundi ng
details for exterior lighting.

d. Provide sufficient construction details on
the contract drawi ngs for the exterior work, clearly distinguishing
new from exi sting construction.

2. Final Interior Electrical Draw ngs: Final
interior electrical draw ngs shall show the foll ow ng:

a. A light/equipnent, panel, notor control
Fi xture Schedul e on the draw ngs.

b. Conplete electrical wiring details.

c. Riser diagramindicating connections,
protective relaying and wiring to main switch, distribution, power,
nmotor control centers, MG sets, generators, UPS s and |ighting
panel s.

d. Sufficient details for nounting fixtures
and equi pnent. Include seismc nounting details of fixtures and
equi prent grounding details (if required).

e. Horsepower ratings of all notors shall be
shown.

f. Size of disconnect/starters.
g. Provide on the drawings a panel and swtch

schedul e, in accordance with EXHHBIT E-5 or the designer standard
schedul e wi th equival ent information.



h. Provide conplete riser diagrans for
tel ephone P. A, intercomfire alarmand ot her conmuni cations
syst ens.

i. Designation of all roons and areas as
shown on architectural and other draw ngs.

j. Metering shall be provided.

k. Synbol | egend.

| . Graphic scales, north arrows.
C. Final Specifications:

1. Itenms not covered, or only partially covered in
gui de specifications, shall be fully specified.

2. Special equipnent shall be thoroughly
descri bed.

3. For each lumnaire of the Lighting Fixture
Schedul e, for which there is no correspondi ng sheet of Standard
Detail No. 40-06-04, provide a detail on the draw ngs, and provide
a description in specification section or on the drawi ngs which is
simlar to the descriptions contained on the several sheets of
Standard Detail No. 40-06-04.

V. DESIGN CRI TER A:

A. Technical Instructions TI 800-01 from CEMP-E, dated
20 Jul 1998 (and all current changes), are to be used replacing
Architect Engineering Instructions (AEl) for all U S. Corps of
Engi neers designs except nedical facilities which are governed by
AEl , Medical Design Standards. These Tl are available at the U S
Arny Corps of Engi neers TECH NFO web address:
http://ww. hnd. usace. arny. m | /techi nfo/index. ht m

B. HEectrical work includes, but is not limted to, the
design of the follow ng systens:

1. Secondary Power Supply and Di stribution.
2. Primary Power Supply.
3. Lighting.

4. G oundi ng.



5. Fire Alarm

6. Security.

7. Communi cati ons.

8. Cathodic protection, |ightning, EMS.

C. Coordination of Wrk: Coordinate |ighting |ayout,
space requirenents, conduit routing and the like with
architectural, structural, mechanical design elenments. Exterior
el ectrical distribution systens will be coordinated with other
exterior utility design and site work el enents.

D. Basic Design Criteri a:

1. See above. Technical Instructions TI 800-01,
dated 20 Jul 1998 is the prinme design manual. For Arny projects
various manuals in the TM 5-811 series supplenent it. |In case of
conflict the Architectural and Engi neering |Instructions govern; or
if unable to determne, contact the Baltinore District Ofice.
Conmuni cation systens shall be in accordance with ER 1110-3-110, 15
Cct 1991; and TM 5-811-9, Voi ce/ Data Tel ephone Systens.

2. On any project for NSA (National Security
Agency), the plans and/or specifications should require a secure
manhol e frane and cover for all communication and el ectri cal
manhol es. The type of manhol e specified shall be a Neenah Cat al og
No. R 1751-C. No substitutions shall be all owed.

E. Design Anal yses:

1. Design analyses shall be in accordance with ER
1110- 345- 700.

2. Al designs shall be based on the nost energy
conservative and econom cal plan consistent with the pertinent
criteria, instructions and engi neering manual s.

3. In order to conmply with UL's "El ectrica
Construction Materials Directory,"” conductor anpacity for sizes #14
thru #1 AWs shall be based on 60 C wire and conductor anpacity for
sizes #1/0 AWG and | arger shall be based on 75 C wire in accordance
with table 310-16 of the National Electrical Code (See page 7 -
"Distribution and Control Equipnent Term nations" of the referenced
UL docunent).
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F. Standard References: The following is a list of the
nmore commonly required el ectrical references:

1. Standard Detail s:

a. Standard Detail No. 40-06-04, Lighting
Fi xt ures.

2. Standard Forns: (AE may use his own forns if
all the information required by the exhibits belowis shown.)

a. Panel and Switch Schedule (EXH BI T E-5)
b. Lighting Schedule (EXH BIT E-2).

c. Concept Special Power Qutlets Schedul e
(EXH BI T E-3).

d. Connected Load (EXHBIT E-4).

G Q@ide Specifications: The appropriate section of
gui de specifications will be requested by the Architect-Engi neer
for each project. The designer shall read each before design is
started and pay special attention to General Notes and Techni cal
Not es included with each section of guide specifications. The
specifications and notes reflect criteria that nust be incorporated
in the design.

H. Energy Conservation: Full engineering
consi derations shall be given to achi eve energy conservati on.
Several considerations to achi eve energy conservation are descri bed
in the Architectural and Engi neering Instructions dated 03 Jul
1994. Al conputer based automation systens, regardl ess of size or
pur pose, which sense the physical environnment and/or control
equi pnent in real-tine shall not be included in any design w thout
prior approval of the Engineering D vision, Energy Mnitoring and
Control System (EMCS) Technical Coordinator at or before the
concept subm ssion. The current EMCS Techni cal Coordinator is John
Kel |y, CENAB-EN-D, (410) 962-3881

|. Primary Electrical D stribution Systens:

1. Aerial Systens: Construction details for
aerial construction shall be consistent with nodern practices.
Pole framng details shall generally follow those enpl oyed by the
power conpany serving the general |ocale of the installation and as
shown in TM5-811-1. Al designs shall be consistent with the
requirenents of AN S. 1. C, National Electrical Safety Code.
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2. Underground Systens: Cenerally all underground
primary conductors shall be installed in concrete encased ducts
unl ess indicated otherwise in the Specific Instructions to
Architect-Engineer, or other detailed criteria for the project.

***END\'**
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ELECTRI CAL CONCEPT AND FI NAL DESI GN NARRATI VE QUTLI NE:

A CGENERAL:

1. Estimated Denand Load: Denmand Load Summary
Sheet .

2. Hazardous Locati ons.

3. Lightning Protection including risk factor
cal cul ations.

4. Cathodic Protection Considerations

5. Design Criteria.

6. Seismc Requirenents.

7. EMCS Design Considerations.

8. Wirk Required for "Site Adapt".

9. Physical handicap consi derati ons.

B. I NTERI OR LI GHTI NG

a > w

General .

Task.

Accent .

Emergency and Exit Lighting.

Speci al .

C. I NTERI OR PONER:

1. Ceneral.
2. Energency (generator, UPS, battery).
3. Special.

Exhibit E-1, Page 1 of 3 Pages



D. SPECI AL SYSTEMS (I NTER OR):

1. Tel ephone.

2. Intercom System

3. Sound Masking System

4. Paging, P.A and Background Misic Systens.
5. Security System

6. CCT.V. and MAT. V.

7. dock and ProgramBell System

8. EMCS.

9. LAN

10. Fire A arm System

11. Gounding, filtering, shielding.
E. EXTERI OR LI GHTI NG

1. Parking Area Lighting.

2. Security Lighting.

3. Special Lighting.
F. EXTERI OR PONER

1. Transforner.

2. Duct System

w

Servi ce Entrance.

»

Par ki ng Area Lighting Power.

Exhi bit E-1, Page 2 of 3 Pages



G EXTERI OR UTI LI TI ES:
1. Tel ephone.
2. LAN

3. CCTV.

Exhi bit E-1, Page 3 of 3 Pages
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